INTRODUCTION
A s the medication experts in the health care system, pharmacists manage the medication needs of individual patients. Engaging in research, however, offers the opportunity not only to improve the health of those individuals encountered in daily practice but also to make a significant impact on the lives of patients across the country and internationally through the translation of research into clinical practice. Yet practice change cannot occur if clinicians are unaware of the research that has been performed. Hung and Duffet 1 reviewed the status of residency projects conducted in Canada between 1999 and 2009. They identified a total of 518 projects, but less than one-third (32.2%) had been published in any format, and only 107 (20.6%) were ultimately published as full-length papers. Similar results were observed in an analysis of pharmacy residency projects conducted in the United States. 2 Although there are a number of constraints associated with residency projects that lead many to be unsuitable for publication, these figures suggest that a considerable volume of hospital pharmacy research in Canada cannot be accessed by practitioners. It should be emphasized that researchers have an ethical obligation to at least attempt to disseminate their research findings. 3 While it is tempting not to publish disappointing results, this can distort the literature on a particular topic. For example, clinicians, as well as the general public, are justifiably concerned when a pharmaceutical company elects not to publish the results of an unfavourable clinical trial, a practice that has led to a push for the creation of publicly available clinical trial databases. However, all who engage in research should be held to the same level of accountability, even if the research is not on the same scale as a multicentre clinical trial. The purpose of this paper is to provide readers with an overview of the most common methods by which research results are disseminated to the practice community and to introduce some of the concepts and barriers associated with knowledge translation.
RESEARCH DISSEMINATION AT PROFESSIONAL CONFERENCES
A variety of approaches are available for the dissemination of research findings, but by far the most common are publications in biomedical journals (discussed in detail later in this article) and presentations at professional meetings. The latter may take the form of either oral (platform) or poster presentations. Presenting clinical or practice research at a professional meeting offers the opportunity to disseminate research findings quickly, since the lag time between completing the research and presenting at a conference may be short. Furthermore, conferences are often attended by leaders in the field, who are more likely to be early adopters of research into practice. The poster format offers the additional advantage of facilitating a personal interaction between researcher and practitioner. Researchers can explain their project in detail and receive feedback that may be helpful for additional studies. Surveys of attendees at professional meetings indicate respondents' belief that knowledge transfer is enhanced when authors are available to explain and discuss their research findings at a poster session. 4 Researchers should recognize that posters need to be visually appealing, to attract the widest audience at poster sessions. 4, 5 Presenters are competing with each other for the attention of conference attendees, and knowledge transfer will be greatest for those who do the best job of "selling" their research.
Although there is value to disseminating research findings at professional conferences, there are also disadvantages. Chief among them is a lack of depth when the results of a study are compressed into an abstract or a poster. 5 One of the key tenets of research is that it must be reproducible, and the strict word limits imposed on abstracts preclude a detailed explanation of the methods used to conduct a research project. This limitation becomes less relevant if the research is later published as a full-length paper, but too often this does not occur. Prohaska and others 6 examined the publication rates of abstracts submitted to 5 national pharmacy meetings in the United States. Of 2000 published abstracts, less than 20% were subsequently published in journals that could be accessed through PubMed or Google Scholar. This issue is not unique to pharmacy and has been observed in medicine as well. 7, 8 
PREPARATION OF A RESEARCH PAPER
For research results to reach the widest possible audience and be available to practitioners not just today but permanently, they must be published in a journal. The gold standard is publication in a peer-reviewed journal that is indexed by the National Library of Medicine and other abstracting or indexing services, since this will ensure that anyone conducting a literature search will be able to locate the study. Novice researchers should be aware that the process of preparing a manuscript for publication begins before the research is even started. A well-written protocol will not only ensure successful review by the ethics committee but also form the basis for the introduction, background, and methods in the final paper. The following sections outline important considerations when preparing a paper for publication.
Authorship and Journal Selection Guidelines
As described by the International Committee of Medical Journal Editors, 9 authors are expected to have made substantial contributions to the design or execution of the study or analysis of the data and must also be engaged in writing or editing of the manuscript. All authors must approve the final version of the paper. Conventions around the order of author names in the byline vary, but a general rule is that the first author has made the greatest contribution, with subsequent authors having made lesser contributions. The senior researcher may choose the final author position and will often serve as the corresponding author, particularly if the lead author is a student who may be moving on to a different institution.
Selecting an appropriate journal for each manuscript is important and must be done before the writing process begins. All journals have criteria with respect to the scope of research that is of interest to their readership, as well as style guidelines, and this information is typically provided online in "Instructions for Authors". 10 Careful review of this information will ensure that the manuscript will not be rejected outright, for purely technical reasons, during editorial review. As an example, a researcher who has completed a study demonstrating the effectiveness of a drug in a rabbit model of disease should be aware that CJHP "does not accept original research articles involving animal research". 10 Ideally, the choice of journal should be based on the audience that would benefit most from learning about the research. When there are multiple journals in a field, factors such as circulation and impact factor may come into play. The impact factor measures the rate of citation of articles published in a journal over the previous 2 years, with higher values suggesting that papers appearing in the journal have more impact. Prestigious medical journals, such as the New England Journal of Medicine, have impact factors above 50, whereas most pharmacy practice journals in North America tend to have impact factors below 3, and some are not indexed in MEDLINE.
11 A low impact factor does not mean that a pharmacy journal is of poor quality; rather, it may reflect the relatively small readership and the fact that most readers are not researchers and thus are less likely to subsequently write a paper citing an article that they have read.
Organization of a Research Paper
The body of the paper begins with the Introduction, which should concisely outline the rationale for conducting the research and state the purpose or hypothesis being tested. Given the large number of papers that practitioners must review to stay current, the potential value of the research to practice must be made evident to the reader as early as possible.
The Methods section should present an overview of how the research was conducted, in sufficient detail that others could duplicate the work. Chan and Altman 12 reviewed over 500 clinical trials and reported that fewer than half provided adequate descriptions of items such as sample size calculation, primary outcomes, method of randomization, and handling of attrition. This problem can be largely avoided through the use of reporting guidelines, which provide detailed recommendations and checklists. For example, the EQUATOR (Enhancing the QUAlity and Transparency Of health Research) network has compiled 276 reporting guidelines covering a wide range of study designs used in clinical, preclinical, epidemiologic, and cost-effectiveness research. 13 For pharmacokinetic studies, Kanji and others 14 have recently developed a comprehensive checklist of 24 items that should be reported.
The Results section presents the key findings of the research without commentary or discussion, through a combination of text, tables, and figures. A well-designed figure can convey complex research data in a way that readers will find much more understandable than if the same information were presented in the text, but a figure should not duplicate data presented in the text or tables. Importantly, the results should match the methods. In other words, there should be results for all of the procedures listed in the Methods, and the reader should not find results for which no methods are described.
The Discussion typically includes a summary of the major research findings, an assessment of the importance of the results in the context of previously published studies, the limitations of the study, and suggestions for future research. The conclusions may be part of the Discussion or a separate section, depending on journal policy, and should address the original hypothesis or purpose. Authors should provide a balanced and unbiased evaluation of the validity and value of the results. Contradictory findings from previous studies should be addressed, not ignored. In addition, care should be taken to ensure that the conclusions are not overstated. Although it is tempting to speculate about the broad applicability of the findings, the external validity of studies with highly controlled conditions and extensive inclusion and exclusion criteria may be limited.
The Writing Process
It can be difficult for many researchers, particularly those who are also practitioners, to find an extended block of time to write. This challenge is often cited as the primary reason why data remain in file cabinets and manuscripts go unwritten. If the thought of preparing a 3000-word paper is intimidating, consider breaking it up into smaller chunks that can be written in short blocks of time. A single double-spaced page can be written in 1 to 2 hours, and writing for this period of time every day or two should produce a completed first draft of a manuscript in only a few weeks. Given the time constraints that every clinicianresearcher faces, spending hours trying to craft the perfect sentence is a luxury that cannot be afforded. Writers should keep in mind that first drafts will not be widely distributed, and it is important to get something down on paper, even if it only roughly expresses the point to be made.
Health care professionals usually receive little or no formal training in writing. It is therefore important to find a mentor who not only is willing to take the time to read early drafts but also can be trusted to provide constructive criticism. Authors must learn to be receptive to suggestions and not defensive about their writing. Other health care professionals who are not pharmacists may also provide valuable advice. Because they will typically not be "content experts", they may be able to provide a more unbiased critique with respect to the paper's readability. The use of jargon and acronyms that are in widespread use in pharmacy should be avoided, particularly if the potential audience will include individuals with a wide range of backgrounds.
The Peer Review Process
Once a manuscript has been submitted to the journal of choice, it undergoes an initial editorial review to ensure that the paper meets expected standards for quality and style and that the content fits with the journal's scope. Peer reviewers are then identified who have the expertise to provide an unbiased assessment of the quality and importance of the research.
The peer review process is not without fault. It is an unpaid activity that reviewers volunteer to undertake out of a sense of professional duty. However, not all reviewers have the appropriate expertise or take the time to conduct a thorough review. As discussed by Walker and Rocha da Silva, 15 problems related to peer review can include failure to recognize the importance of truly novel discoveries, lack of consensus among reviewers, failure to detect serious errors in study design, and unethical practices by some reviewers, who may deliberately delay publication, reject the work of competitors in their field, or even steal ideas for their own research. Research that fails to show a difference in the hypothesized outcome is more likely to be rejected and remain unpublished, a phenomenon referred to as "bias against the null hypothesis". Koren and others 16 reported that research indicating that a drug is teratogenic is more likely to be published and publicized than studies demonstrating no damaging effect on the fetus.
Attempts to improve peer review have included making papers available online before publication to allow for open commentary from the scientific community. Bias during peer review may be minimized by masking the identity of the authors of manuscripts or by creating a transparent process whereby the identities of both authors and reviewers are known to each other. This approach is meant to discourage anonymous reviewers from providing harsh and unsubstantiated criticism that they would be unlikely to write if their identity were known to the authors.
Despite these problems with peer review, it continues to be the cornerstone of the review process in professional journals, and most reviews supply helpful comments that will ultimately improve a paper. Authors must address, but need not necessarily agree with, all of the reviewers' comments, and inexperienced authors should be aware that rejection of a manuscript does not mean that the research has no value. A number of important papers that have resulted in significant knowledge translation were not accepted by the first journal to which they were submitted.
KNOWLEDGE TRANSLATION
Researchers should not expect that practice change will inevitably occur once their research results are published. A commonly quoted estimate is that it takes an average of 17 years for 14% of published evidence to be widely incorporated into clinical practice. 17 Efforts to close this gap between evidence and practice are referred to as "knowledge translation", a term defined by the Canadian Institutes of Health Research as a "dynamic and iterative process that includes the synthesis, dissemination, exchange and ethically sound application of knowledge to improve health, provide more effective health services and products, and strengthen the health care system". 18 As discussed in a recent editorial in CJHP, 19 knowledge translation is a complex process that is subject to multiple barriers, including factors such as the personality characteristics and culture of the members of a profession. 20 Researchers have historically considered their work to be complete once a paper based on their research has been presented and published. However, it is clear that this passive, unfocused approach, referred to as diffusion, 21 is often ineffective in changing practice. More active efforts to increase the exchange of knowledge between researcher and clinician are termed "dissemination" and may include the development of targeted messages for professional organizations or other stakeholders, the establishment of practice guidelines, and the use of knowledge brokers. 21 The latter are individuals who possess communication skills, clinical experience, and scientific expertise, specifically hired by organizations to improve practice by bridging the gap between researchers and clinicians. 21, 22 Efforts by researchers to actively disseminate knowledge to targeted audiences are also referred to as a "push" process. 21 An example is the report by Truong and others, 23 who prepared a letter summarizing the results of the SCRIP-HTN trial in which an intervention by a pharmacist-nurse team was able to produce better clinical outcomes in patients with diabetes mellitus and hypertension. This communication was forwarded to 22 professional pharmacy organizations in Canada but, unfortunately, only 3 used this information to engage in any knowledge translation activities over the following 6-month period. A significant barrier was that many of these organizations did not view knowledge translation as a priority or as part of their mandate. Clinicians and policy-makers can contribute to knowledge translation using a "pull" approach, whereby evidence from the literature is used to prepare a systematic review or develop practice guidelines or is disseminated throughout a practice network.
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CONCLUSION
The dissemination of research is an important first step on the path toward knowledge translation and practice change. Presenting research at professional meetings allows for more rapid dissemination of research findings, but the audience may be narrow, and the depth of information that can be provided in this format is limited. Pharmacists engaging in clinical or practice research should pursue the publication of their research in peerreviewed journals, to ensure that the information is permanently available to the widest possible audience. Where appropriate, researchers are also encouraged to develop targeted messages for key stakeholders regarding their research, to enhance knowledge translation, and knowledge users can facilitate this process through systematic reviews, guideline development, and communication through practice networks.
